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EXAMINER'S AMENDMENT 

1. Claims 15, 16, 17, 21, 24, 25, 27, and 29 are pending in the instant application. 

2. An examiner's amendment to the record appears below. Should the changes 
and/or additions be unacceptable to applicant, an amendment may be filed as provided 
by 37 CFR § 1.312. To ensure consideration of such an amendment, it MUST be 
submitted no later than the payment of the issue fee. 

Authorization for this examiner's amendment was given in a telephone interview 
with Mark Vrla on November 5, 2007. 

The application has been amended as follows wherein the following versions of 
claims 15, 16, 21, 24, 27, and 29 are replaced in their entirety: 

15. A diversity signal combiner system for a digital communications system, 
comprising: 

a plurality of channels each for receiving a channel signal of a plurality of 
channel signals from a spatially diverse antenna array element; 

a plurality of downconverters each on one of the plurality of channels for 
downconverting a corresponding channel signal to baseband; 

a co-phasing software block for resolving phase differences among the 
plurality of channel signals after the plurality of channel signals are downconverted by the 
plurality of downconverters; 

a combiner for combining the plurality of channel signals by weighting 
and delaying each of the plurality of channel signals after the co-phasing software block 
resolves the phase differences among the plurality of channel signals; 

a symbol synchronizer for determining symbol boundaries of the plurality 
of channel signals after the combiner combines the plurality of channel signals to enable 
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a system signal to be accurately demodulated to accurately represent transmitted data, 
wherein the symbol synchronizer includes a single complex sliding window matched filter 
for filtering the plurality of channel signals after the combiner combines the plurality of 
channel signals with a match filtering function based on predetermined signal transfer 
function characteristics to average noise out of the plurality of channel signals and 
thereby maximize a signal-to-noise ratio of each of the plurality of channel signals: and 

an equalizer for receiving the plurality of channel signals from the 
combiner, for providing channel estimates of complex channel gain when necessary, and 
for removing channel effects from the plurality of channel signals before the plurality of 
channel signals are input into the single complex sliding window matched filter; 

wh e r ei n th e s ymbo l synchroniz e r i nc l ud e s a s i ng le comp le x sl i d i ng 
w i ndow match e d f il t e r for filt e r i ng th e p l ural i ty of chann el s i gnals w i th a m a tch f il t e r i ng 
funct i on bas e d on pr e d e t e rmin e d s i gna l transf e r funct i on char a cter i st i cs to av e rag e no i s e 
out of th e p l ur a l i ty of chann e l s i gnals and th e r e by m a x i miz e a signal - to - no i s e rat i o of 
e ach of th e p l urality of chann e l s i gna l s; a nd 

wherein the symbol synchronizer is for providing a variable step size 
parameter to the equalizer according to a confidence measure of correct symbol 
boundary estimation. 

16. A diversity signal combiner system for a digital communications system, 
comprising: 

a plurality of. channels each for receiving a channel signal of a plurality of 
channel signals from a spatially diverse antenna array element; 

a plurality of downconverters each on one of the plurality of channels for 
downconverting a corresponding channel signal to baseband; 
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a co-phasing software block for resolving phase differences among the 
plurality of channel signals after the plurality of channel signals are downconverted by the 
plurality of downconverters;. 

a combiner for combining the plurality of channel signals by weighting 
and delaying each of the plurality of channel signals after the co-phasing software block 
resolves the phase differences among the plurality of channel signals; 

a symbol synchronizer for determining symbol boundaries of the plurality 
of channel signals after the combiner combines the plurality of channel signals to enable 
a system signal to be accurately demodulated to accurately represent transmitted data 
wherein the symbol synchronizer includes a single complex sliding window matched filter 
for filtering the plurality of channel signals with a match filtering function based on 
predetermined signal transfer function characteristics to average noise out of the plurality 
of channel signals and thereby maximize a signal-to-noise ratio of each of the plurality of 
channel signals : 

an equalizer for receiving the plurality of channel signals from the 
combiner, for providing channel estimates of complex channel gain when necessary, and 
for removing channel effects from the plurality of channel signals before the plurality of 
channel signals are input into the single complex sliding window matched filter; and 

an adaptive weight, delay and phase adapter connected between the 
combiner and the equalizer for estimating and correcting phase gain, frequency and 
sampling error effects, and for receiving feedback from the single complex sliding window 
matched filter and the symbol synchronizer for providing a variable step size parameter, 
and fast error convergence, in the equalizer[[;]] 

wh e r ei n th e s ymbo l synchronizer inc l ud e s a sing le comp le x s li d i ng 
w i ndow match e d f il t e r for f il t e ring th e p l ur ali ty of ch a nn el s i gnals w i th a match filt e ring 
function bas e d on pr e det e rmined s i gna l transf e r funct i on ch a r a ct e r i st i cs to a v e r a g e nois e 
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out of th e plura l ity of chann el s ignals and th e r e by maximiz e a s i gn a l - to - noiso rat i o of 
o ach of th e plura li ty of chann e l s igna ls. 



21. A diversity signal combiner system for a digital communications system, 
comprising: 

a plurality of channels each for receiving a signal from a spatially diverse antenna 
array element; 

a plurality of downconverters each on one of the plurality of channels for 
downconverting a corresponding plurality of channel signals to baseband; 

a plurality of matched filters each being located on one of the plurality of 
channels for filtering the corr e sponding plurality of channel signals after the plurality of 
channel signals are downconverted by the plurality of downconverters with a match 
filtering function based on predetermined signal transfer function characteristics to 
average noise out of the corr e spond i ng plurality of channel signals to maximize a signal- 
to-noise ratio of each of the plurality of channel signals; 

a combiner for combining each of the plurality of channel signals output from the 
plurality of matched filters by appropriately weighting and delaying each of the plurality of 
channel signals; 

a symbol synchronizer for determining symbol boundaries of the plurality of 
channel signals output from the plurality of matched filters as the combiner weights and 
delays each of the plurality of channel signals, thereby causing a single combined signal 
w i th d i g i tal sampling to be output from the combiner; 

an adaptive delay/phase updater for receiving digitally sampled signals from a 
variable delay in each of the plurality of channels; and 

an equalizer for generating a signal phase/delay estimation error and for inputting 
the signal phase/delay estimation error into the adaptive phase/delay updater; 
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wherein the symbol synchronizer is further for generating a confidence measure 
and inputting the confidence measure into the adaptive phase/delay updater; and 

wherein the adaptive phase/delay updater measures and updates the signal 
phase/delay estimation error based on the confidence measure. 

24. A diversity signal combiner system for a digital communications system, 
comprising: 

a plurality of channels each for receiving a signal from a spatially diverse antenna 
array element; 

a plurality of downconverters each on one of the plurality of channels for 
downconverting a correspond i ng plural i ty of channel signal[[s]] to baseband; 

a plurality of matched filters each being located on one of the plurality of 
channels for filtering the corr e spond i ng plurality of channel signals after the plurality of 
channels signals are downconverted by the plurality of downconverters with a match 
filtering function based on predetermined signal transfer function characteristics to 
average noise out of the corr e sponding plurality of channel signals to maximize a signal- 
to-noise ratio of each of the plurality of channel signals; 

a combiner for combining each of the plurality of channel signals output from the 
plurality of matched filters by appropriately weighting and delaying each of the plurality of 
channel signals; 

a symbol synchronizer for determining symbol boundaries of the plurality of 
channel signals output from the plurality of matched filters as the combiner weights and 
delays each of the plurality of channel signals, thereby causing a single combined signal 
with d i g i tal sa mp l ing to be output from the combiner; 

an equalizer for receiving the combined channel signals from the combiner and 
for providing combiner weight updating on the plurality of channels signals; and 
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a sampling time update block for executing a sampling time update equation and 
for outputting results of the executed sampling time update equation to the plurality of 
downconverters to control a sampling time of the plurality of channel signals input to the 
plurality of downconverters. 

27. A diversity signal combiner system for a digital communications system, 
comprising: 

a plurality of channels each for receiving a signal from a spatially diverse antenna 
array element; 

a plurality of downconverters each on one of the plurality of channels for 
downconverting a corresponding p l urality of channel signals]] to baseband; 

a plurality of matched filters each being located on one of the plurality of 
channels for filtering the corr e spond i ng plurality of channel signals after the plurality of 
r.hannel signals are downconverted bv the plurality of downconverters with a match 
filtering function based on predetermined signal transfer function characteristics to 
average noise out of the corr e sponding plurality of channel signals to maximize a signal- 
to-noise ratio of each of the plurality of channel signals; 

a combiner for combining each of the plurality of channel signals output from the 
plurality of matched filters by appropriately weighting and delaying each of the plurality of 
channel signals; 

a symbol synchronizer for determining symbol boundaries of the plurality of 
channel signals output from the plurality of matched filters as the combiner weights and 
delays each of the plurality of channel signals, thereby causing a single combined signal 
with digital campling to be output from the combiner; and 

an equalizer for receiving the combined channel signals from the combiner and 
for providing combiner weight updating on the plurality of channels signals; 
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wherein the equalizer further includes a vector line for accepting output samples 
from the plurality of matched filters, the equalizer further for estimating a complex 
channel gain for each of the plurality of channels based on the accepted output samples; 
and 

wherein the equalizer is further for generating a weight vector output for 
correcting channel complex gain errors. 

29. A diversity signal combiner system for a digital communications system, 
comprising: 

a plurality of channels each for receiving a signal from a spatially diverse antenna 
array element; 

a plurality of downconverters each on one of the plurality of channels for 
downconverting a corresponding plural i ty of channel signal[[s]] to baseband; 

a plurality of matched filters each being located on one of the plurality of 
channels for filtering the correspondin g plurality of channel signals after the plurality of 
channel signals ar* downconyerted b yjhe "luralitv of downconverters with a match 
filtering function based on predetermined signal transfer function characteristics to 
average noise out of the oorrooponding plurality of channel signals to maximize a signal- 
to-noise ratio of each of the plurality of channel signals; 

a combiner for combining each of the plurality of channel signals output from the 
plurality of matched filters by appropriately weighting and delaying each of the plurality of 
channel signals; 

a symbol synchronizer for determining symbol boundaries of the plurality of 
channel signals output from the plurality of matched filters as the combiner weights and 
delays each of the plurality of channel signals, thereby causing a single combined signal 
with digital campling to be output from the combiner; and 
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an equalizer for receiving the combined channel signals from the combiner and 
for providing combiner weight updating on the plurality of channels signals; 

wherein the symbol synchronizer is further for providing a control signal to the 
equalizer for providing Optimal sampling at an output of the equalizer to minimize a 
demodulated data bit error rate. 



Claims 15, 16, 17, 21, 24, 25, 27, and 29 are renumbered respectively as 
claims 1-8, and the claim dependency is renumbered accordingly. 

Allowable Subject Matter 

3. Claims 15, 16, 17, 21, 24, 25, 27, and 29 renumbered respectively as 
claims 1-8 are allowed. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jason M. Perilla whose telephone number is (571) 272- 
3055. The examiner can normally be reached on M-F 8-5 EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Chieh M. Fan can be reached on (571) 272-3042. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



f Jason Perilla 
* November 5, 2007 
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CHIEH M. FAN 
SUPERVISORY PATENT EXAMINER 



